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7KH�SHQHWUDWLQJ� UDGLDWLRQ� LQIOXHQFH� RQ�*D3�7H� VLQJOH� FU\VWDO� FKDUDFWHULVWLFV�KDV� EHHQ

VWXGLHG��,W�KDV�EHHQ�VKRZQ�WKDW�WKH�LUUDGLDWLRQ�ZLWK����0H9�HOHFWURQV�UHVXOWV�LQ�D�JUDGXDO
GHJUDGDWLRQ� RI� WKH� QHDU�HGJH� DEVRUSWLRQ� GXH� WR� WKH� QRQ�YHUWLFDO� WUDQVLWLRQV� EHWZHHQ� WKH
EDQG� WDLOV�� ,Q� VDPSOHV� LUUDGLDWHG� ZLWK� UHDFWRU� QHXWURQV� �)� ��������FPÜ���� WKH� FU\VWDO
SDUDPHWHUV�DUH�QRW�UHVWRUHG�HQWLUHO\�HYHQ�DIWHU�UDGLDWLRQ�GHIHFW�DQQHDOLQJ�DW�����&��
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���,QWURGXFWLRQ�
7KH�KLJK�GRVH� LUUDGLDWHG�FU\VWDO�VDPSOHV

DUH� WR� EH� FRQVLGHUHG� DV� WKH� REMHFWV� ZLWK
ORQJ�UDQJH�RUGHU�ODWWLFH�GLVWXUEDQFHV��$�GLV�
RUGHULQJ� OHYHO� LQ� VXFK� V\VWHPV� LV� DV� D� UXOH
OHVV� WKDQ� WKRVH� LQ� DPRUSKRXV� VXEVWDQFHV
ZKHUH� WKH� SHULRGLFLW\� GHYLDWLRQV� LQ� WKH
DWRPLF�SRVLWLRQV�DSSHDUV�DOUHDG\�ZLWKLQ���RU
�� FRRUGLQDWLRQ� VSKHUHV�� 7KH� ;�UD\� VSHFWUD
RI�VHPLFRQGXFWRUV�GR�QRW�VKRZ�DQ\�HVVHQWLDO
DPRUSKLVDWLRQ� HYHQ� DW� )|�����FPÜ�� IOX�
HQFHV�� %XW� DW� WKH� VDPH� WLPH�� WKHLU� HOHFWUR�
SK\VLFDO� DQG� RSWLFDO� FRQVWDQWV� �WKH� FKDUJH
FDUULHU� FRQFHQWUDWLRQ� DQG� PRELOLW\�� RSWLFDO
DEVRUSWLRQ��DQG�OXPLQHVFHQFH��FKDQJH�DSSUH�
FLDEO\�XQGHU�LUUDGLDWLRQ��7KLV�FRQFHUQV�HVSH�
FLDOO\� WKH� RSWLFDO� SDUDPHWHUV� RI� JDOOLXP
SKRVSKLGH�>�Ü�@�

7KH�IXQGDPHQWDO�DEVRUSWLRQ�EDQG�HGJH�LV
NQRZQ�WR�EH�KLJKO\�VHQVLWLYH�FKDUDFWHULVWLFV
RI�WKH�SHUWXUEDWLRQ�OHYHO�RI�WKH�FU\VWDO�EDQG

HGJHV�� ,WV� VKDSH�DQG�SRVLWLRQ�DUH�WKH�GLVRU�
GHULQJ�FULWHULD�LQ�LUUDGLDWHG�VDPSOHV��

7R�GDWH��WKH�VWXG\�RI�WKH�SHQHWUDWLQJ�UD�
GLDWLRQ�HIIHFW�RQ�WKH�QHDU�HGJH�DEVRUSWLRQ�LV
IDU�IURP�FRPSOHWLRQ��,Q�WKH�SULRU�ZRUNV��WKH
GHVWUXFWLYH� LQIOXHQFH� SHFXOLDULWLHV� RI� IDVW
SDUWLFOHV� RQ� WKH� DEVRUSWLRQ� FRHIILFLHQW� LQ
WKH� IXQGDPHQWDO� WUDQVLWLRQ� UHJLRQ� ZHUH
VWXGLHG� >�Ü�@�� ,Q�*D3�� WKH� HGJH� VKDSH� GLV�
WRUWLRQ�ZDV�IRXQG�WR�EH�FRQVLGHUDEOH�LQ�FRP�
SDULVRQ�ZLWK�RWKHU�VHPLFRQGXFWRUV��&G6�IRU
H[DPSOH��7KDW�PD\�EH�FDXVHG�E\� WKH�DFWLYH
IRUPDWLRQ�RI�UDGLDWLRQ�GHIHFW�LPSXULW\�FRP�
SOH[HV� DQG� ODWWLFH� GHIRUPDWLRQ� GXH� WR� WKH
VWUXFWXUH� GHIHFWV� LQ� LUUDGLDWHG� VDPSOH� >�@�
7KH� SRLQW� GHIHFW� DFFXPXODWLRQ� NLQHWLFV� WHV�
WLILHV�WR�WKH�FULWLFDO�UROH�RI�7H�DQG�=Q�LPSX�
ULWLHV�LQ�FRPSOH[LQJ��7KH�UHVXOWV�REWDLQHG�LQ
>�Ü�@� DUH� RI� TXDOLWDWLYH� FKDUDFWHU�� ,Q� >�@�
GDWD�DUH�SUHVHQWHG�ZKLFK�PDNH�LW�SRVVLEOH�WR
DSSUHFLDWH� TXDOLWDWLYHO\� WR� VRPH� H[WHQW� WKH
UDGLDWLRQ�GHIHFW� LQIOXHQFH� RQ� WKH� DSSHDULQJ
RI�WKH�VWDWH�GHQVLW\�WDLOV��
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$W� WKH� VDPH� WLPH�� LW� LV� WR� QRWH� WKH� DE�
VHQFH�RI�OLWHUDWXUH�GDWD�FRQFHUQLQJ�WKH�DFFX�
PXODWLRQ� DQG�DQQHDOLQJ�NLQHWLFV� RI� WKH�GLV�
RUGHU� UHJLRQ� W\SH� UDGLDWLRQ� GHIHFWV� LQ� WKH
FU\VWDOV� LUUDGLDWHG� ZLWK� IDVW� HOHFWURQV
�(H�  � ��� 0H9�� DQG� IDVW� UHDFWRU� QHXWURQV�(
BB
� ��� 0H9��� 7KHUH� LV� VRPH� DPELJXLW\� LQ

WKH� DQQHDOLQJ� PHFKDQLVP� LQWHUSUHWDWLRQ� DW
LWV�GLIIHUHQW�VWDJHV��7KDW�LV�ZK\�WKH�DLP�RI
WKLV� ZRUN� LV� WR� FOHDU� WKH� SHFXOLDULWLHV� RI
DFFXPXODWLRQ� DQG� DQQHDOLQJ� RI� FRPSOH[� GH�
IHFWV� FDXVHG� E\� LUUDGLDWLRQ� ZLWK� SDUWLFOHV
LQGXFLQJ� WKH� GLVRUGHU� UHJLRQ� GHIHFWV�� ,W� LV
ZRUWK� WR� VD\� DOVR� WKDW�*D3� VLQJOH� FU\VWDOV
DUH�XVHG�ZLGHO\�LQ�RSWLFDO�LQVWUXPHQW�LQGXV�
WU\�� 7KH� RSWRHOHFWURQLF� GHYLFHV� RSHUDWH� LQ
SHQHWUDWLQJ� UDGLDWLRQ� ILHOGV� RI� QXFOHDU
SRZHU� SODQWV� DQG� LQ� VSDFHVKLSV�� 7KXV�� WKH
UDGLDWLRQ�KDUGQHVV�WKHUHRI�LV�XQGHU�LQWHUHVW�
WRR�

���([SHULPHQWDO
���Ü����PP� WKLFN� Q�W\SH� *D3� VDPSOHV

ZHUH�JURZQ�E\�&]RFKUDOVNL�PHWKRG�DQG�GRSHG
ZLWK�7H�DW�Q� ������FPÜ��FRQFHQWUDWLRQ��7H�LV
WKH�PDLQ�GRSLQJ�LPSXULW\�LQ�*D3�ZKLFK�VXE�
VWLWXWHV�SKRVSKRUXV�ZKLOH�EHLQJ�GLVVROYHG�DQG
WKXV�EHLQJ�D�GRQRU��$�IUHH�FDUULHU� FRQFHQ�
WUDWLRQ� ULVHV� OLQHDUO\� WR� Q� ��������FPÜ�
DV�7H�FRQWHQW�LQ�WKH�VROXWLRQ�LQFUHDVHV��7KH
H[FHVV� WHOOXULXP� SURYRNHV� D� VXEOLQHDU� GH�
SHQGHQFH� EHFDXVH� RI� WKH� VHFRQG� *D�7H�SKDVH� DSSHDULQJ�� 7KH� 7H� FRQFHQWUDWLRQ� LQ�
FUHDVHV� LQ� WKDW� FDVH� WRZDUGV� WKH� HSLWD[LDO
ILOP�JURZWK�>����@�

7KH� FU\VWDOV� ZHUH� LUUDGLDWHG� ZLWK� HOHF�
WURQV� �(� ����0H9��)�|������Ü��������FPÜ��
DQG� IDVW� UHDFWRU� QHXWURQV� �(

BB
� ���0H9��)� 

�������FPÜ��� DW� URRP� WHPSHUDWXUH��7KH� LVR�
FKURQRXV�DQQHDOLQJ�LQ�WKH����WR�����&�WHP�
SHUDWXUH�LQWHUYDO�ZDV�FDUULHG�RXW�DW����PLQ
SHULRGV� RI� WKH� KROGLQJ� DW� D� FRQVWDQW� WHP�
SHUDWXUH��7KH�RSWLFDO�DEVRUSWLRQ��ZDV�PHDV�
XUHG�DW�����.����

���5HVXOWV�DQG�GLVFXVVLRQ
([LVWHQFH� RI� WKH� VWDWH� GHQVLW\� WDLOV� RI

�6'7�� LQ� WKH� LQLWLDO� KLJKO\� GRSHG� DQG� FRP�
SHQVDWHG�VHPLFRQGXFWRUV�FDXVHV�DQ�H[SRQHQ�
WLDO� LQFUHDVH� RI� WKH� DEVRUSWLRQ� FRHIILFLHQW
D�K�Z� �KQ�� LQ� WKH� QHDU�HGJH� UHJLRQ� DFFRUG�
LQJ�WR�WKH�8UEDFK�ODZ�>�@
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ZKHUH�'�LV�WKH�FKDUDFWHULVWLF�HQHUJ\��

7KH�H[SHULPHQWDO�GHSHQGHQFHV�RI�WKH�DE�
VRUSWLRQ� FRHIILFLHQW�D�KQ�� LQ� WKH� IXQGDPHQ�
WDO� WUDQVLWLRQ� UHJLRQ� IRU� LQLWLDO� DQG� LUUDGL�
DWHG�ZLWK����0H9�HOHFWURQV�Q�W\SH�*D3�DUH
VKRZQ�LQ�)LJ�����,W�LV�VHHQ�WKDW�WKH�H[SRQHQ�
WLDO� D�KQ�� LQFUHDVH� RFFXUV� LQ� WKH� LQWHUYDO
KQ� ����Ü����H9�IRU�WKH� LQLWLDO�VDPSOH��7KH
8UEDFK� ODZ� LV� YDOLG� IRU� ���Ü���� H9� UHJLRQ
DQG� DOVR� YDOLG� LQ� SDUW� LQ� WKH� KQ� ����Ü
���� H9� UHJLRQ� IRU� WKH� VDPSOH� LUUDGLDWHG� DW
)� ��������FPÜ�� �(H� ���� 0H9��� EXW� WKHFKDUDFWHULVWLF� HQHUJ\� LV� KLJKHU� LQ� WKLV� FDVH
�'LQLW�� ������� H9�� 'LUUDG�� ������� H9��� 7KHFKDUDFWHULVWLF� HQHUJ\�SDUDPHWHU�'� LV�NQRZQ
WR�EH�WKH�FU\VWDO�GHIHFW�PHDVXUH��ZKLFK�SUR�
YLGHV� DQ� HVWLPDWLRQ� RI� WKH� VWUXFWXUH� GHIHFW
FRQFHQWUDWLRQ�WKDW�LQIOXHQFHV�WKH�RSWLFDO�DE�
VRUSWLRQ�>��@����
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ZKHUH�QW�LV�WKH�GHIHFW�FRQFHQWUDWLRQ��D%��WKH%RKU�UDGLXV�RI�HOHFWURQ�LQ�WKH�FU\VWDO
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ZKLFK� GLIIHUV� IURP� WKH�%RKU� UDGLXV� RI� LVR�
ODWHG� K\GURJHQ� DWRP� E\� WKH� GLHOHFWULF� SHU�
PLWWLYLW\�H�RI�PDWHULDO��
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)LJ�����'HSHQGHQFHV�RI� WKH�DEVRUSWLRQ�FRHIIL�
FLHQW� D�KQ�� RI� Q�W\SH� *D3� LUUDGLDWHG� ZLWK
���0H9� HOHFWURQV� DW� IOXHQFH�)�� FPÜ��� �� ����
���������������������������������
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LV� WKH� %RKU� HQHUJ\� (%� LQ� WKH� FU\VWDO� H[�SUHVVHG�E\�WKH�FDUULHU�HIIHFWLYH�PDVV�P
�DQG
WKXV� EHLQJ� D� FRQVWDQW� RQO\� IRU� WKH� VSHFLILF
FU\VWDO�ODWWLFH��

7KH� QW� HVWLPDWLRQ� UHVXOWV� IRU� LUUDGLDWHG
*D3� �H*D3� ����� PH
� ����� P�� DUH� JLYHQ� LQ
)LJ���� DV� WKH� FRQFHQWUDWLRQ� RSWLFDOO\� DFWLYH
FHQWHUV� DV� D� IXQFWLRQ� RI� GRVH�� 7KLV� GHIHFW
FRQFHQWUDWLRQ� LV� REYLRXVO\� RYHUHVWLPDWHG�
KRZHYHU�� WKH�FXUYH� LQ�)LJ����UHIOHFWV�REMHF�
WLYHO\�WKH�GHIHFW�DFFXPXODWLRQ�NLQHWLFV�GXU�
LQJ� LUUDGLDWLRQ�� 7KH� QRQOLQHDULW\� RI� QW�)�PD\� UHVXOW� IURP� IRUPDWLRQ� RI� GHIHFW� FOXV�
WHUV�� ZKLFK� JHWHUDWH� FRQVLGHUDEOH� LQQHU
ILHOGV�� $FFRUGLQJ� WR� WKH� )UDQ]�.HOG\VK� HI�
IHFW��WKRVH�ILHOGV�GHFUHDVH�WKH�EDUULHU�KHLJKW
GRZQ�WR��

Gc� �(J���KQ
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ZKHUH�T��LV�WKH�HOHFWURQ�FKDUJH��H��WKH�HOHF�WULF� ILHOG� LQWHQVLW\�� DQG� LQFUHDVH� WKH� SURE�
DELOLW\�RI�WXQQHO�WUDQVLWLRQ�LQYROYLQJ�D�SKR�
WRQ��7KH�DEVRUSWLRQ�HGJH�PXVW�VKLIW�WRZDUGV
D� ORZHU� HQHUJ\�� ,W� LV� VHHQ� LQ� )LJ���� IRU
D�KQ�� RI� D� VDPSOH� LUUDGLDWHG�ZLWK� DQ� LQWHU�
PHGLDWH� HOHFWURQ� IOXHQFH� )� ��������FPÜ��
7KH�IXUWKHU�LQFUHDVH�RI�WKH�LQWHJUDO�HOHFWURQ
IOXHQFH� UHVXOWV� LQ� D� JUDGXDO� GLVWRUWLRQ� RI
WKH� DEVRUSWLRQ� HGJH� GXH� WR� QRQ�YHUWLFDO
WUDQVLWLRQV� EHWZHHQ� WKH� EDQG� WDLOV� ZKLFK
PD\� UHDFK� WKH�PLGGOH� RI� WKH� IRUELGGHQ�EDQ
DW�)�t��������FPÜ���,W� LV�WR�QRWH�WKDW�LI�WKH
FU\VWDO� LQFOXGHV� WKH� ODUJH�VFDOH�GHIHFW�DFFX�
PXODWLRQV��WKH�VFDWWHULQJ�RI�OLJKW�TXDQWD�LQ�

FUHDVHV�� WKXV� FRQWULEXWLQJ� DGGLWLRQDOO\� WR
WKH�PHDVXUHG�DEVRUSWLRQ�FRHIILFLHQW�

7KH� IRUPDWLRQ� RI� GLVRUGHU� UHJLRQV� GXULQJ
QHXWURQ� LUUDGLDWLRQ� LV�NQRZQ�>�@�� ,W� LV�RI� LQ�
WHUHVW�WR�VWXG\�WKHLU�WKHUPDO�VWDELOLW\�LQ�*D3�
$Q�LVRFKURQRXV�DQQHDOLQJ�RI�QHXWURQ�LQGXFHG
UDGLDWLRQ�GHIHFWV��)� ��������Q�FP���ZDV�FDU�
ULHG� RXW� LQ� ���Ü���� .� WHPSHUDWXUH� LQWHU�
YDO�� 7KH�D�KQ�� GHSHQGHQFHV� IRU� LQLWLDO� VDP�
SOH�DQG�WKRVH�DQQHDOHG�DW�GLIIHUHQW�WHPSHUD�
WXUHV�DUH�VKRZQ�LQ�)LJ�����,W�LV�REYLRXV�WKDW
DQ� HVVHQWLDO� SDUW� RI� QRQ�DQQHDOHG� GHIHFWV
VWLOO� H[LVWV� LQ� D� VDPSOH� DIWHU�7DQQ� �����&�+RZHYHU��D�IXUWKHU�KHDWLQJ�RI�WKH�FU\VWDO�LV
QRW�GHVLUDEOH�GXH� WR� WKH� IRUPDWLRQ�RI� WKHU�
PDO� GHIHFWV� ZKLFK� GHWHULRUDWH� VKDUSO\� WKH
FU\VWDO� XQLIRUPLW\� >��@�� 7KH�8UEDFK� ODZ� LV
YDOLG�IRU�WKH�LQLWLDO�VDPSOH�KHDWHG�DW�����&
LQ�WKH����Ü����H9�UHJLRQ�

&RQFHQWUDWLRQ� RI� GHIHFWV�QW� ZKLFK� LQIOX�HQFH� RQ� DEVRUSWLRQ� DFFRUGLQJ� WKH� HTXDWLRQ
���� GHSHQGV� H[SRQHQWLDOO\� RQ� WKH� DQQHDOLQJ
WHPSHUDWXUH��)LJ������7KH�GLIIXVLRQ�HTXDWLRQ
�VHFRQG� )LFN�V� ODZ�� LQ� WKH� FDVH� ZKHQ� WKH
GLIIXVLQJ� FRPSRQHQW� FRQFHQWUDWLRQ� &� LV
HTXDO� WR�WKH�VDPSOH�GHIHFW�FRQFHQWUDWLRQ�QWFDQ�EH�ZULWWHQ�DV��

'��QW� �
wQW
wW � ���

7KH� GLIIXVLRQ� FRHIILFLHQW�'� �JD�Q� LV� GH�
ILQHG� E\� WKH� ODWWLFH� FRQVWDQW� D�� J� LV� D� QX�
PHULFDO� FRHIILFLHQW�GHSHQGLQJ�RQ�WKH� ODWWLFH
JHRPHWU\� DQG� SRVLWLRQ� RI� QHLJKERULQJ� GH�
IHFWV�� Q�� WKH� IUHTXHQF\� RI� GHIHFW� MXPSLQJ

)LJ����� &RQFHQWUDWLRQ� RI� RSWLFDOO\�DFWLYH� FHQ�
WHUV�DV�WKH�GRVH�IXQFWLRQ�IRU�Q�W\SH�*D3�LUUD�
GLDWHG�E\����0H9�HOHFWURQV�

)LJ����� 5HVWRULQJ� RI� WKH� DEVRUSWLRQ� FRHIIL�
FLHQW�D�KQ��RI�QHXWURQ�LUUDGLDWHG�*D3�VDPSOH
LQ�WKH�FRXUVH�RI�LVRFKURQRXV�DQQHDOLQJ��DV�LU�
UDGLDWHG������DQQHDOHG�DW�����&����������&�����
����&����������&������LQLWLDO�����
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ZKLFK�� DFFRUGLQJ� WR� WKH� $UUKHQLXV� H[SUHV�
VLRQ��LV
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ZKHUH� Q�� ������VÜ�� LV� WKH� YLEUDWLRQ� IUH�TXHQF\� RI� SHQHWUDWLQJ� DWRPV�� 7KXV�� WKH
WHPSHUDWXUH�GHSHQGHQFH�RI�'�LV�H[SRQHQWLDO
ZLWK�DFWLYDWLRQ�HQHUJ\�($�/HW�GUDLQ�UHJLRQV�RI� UDGLDWLRQ�GHIHFWV� WR
H[LVW�LQ�WKH�VDPSOH�ZLWK�DEVRUELQJ�VXUIDFHV
ZKHUH� QW� ���� 7KHQ� VHULHV� RI� IXQFWLRQV� FDQEH�ZULWWHQ�IRU�D�VHSDUDWH�UHJLRQ�IRU�ZKLFK�

��ML�U����OLML�U�� �� ���
RYHU� WKH� ZKROH� UHJLRQ�� $W� WKH� ERXQGDULHV�
ML� ����OL�DUH�FRQVWDQWV�GHILQHG�E\�WKH�VKDSH
DQG�GLPHQVLRQ�RI�WKH�UHJLRQ�DQG�O����O����O��
7KH�ML�U�� IXQFWLRQV� DUH� RUWKRJRQDO�� 7KH� VR�
OXWLRQ� RI� WKH� SUHYLRXV� HTXDWLRQ� IRU� ML� LV� DVXP�>��@��

&�U�W�� �¦DL
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f
ML�U�H�OL'W�
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6XEVWLWXWLQJ� RQH� RI� WKH� LWHPV� LQWR� WKH
GLIIHUHQWLDO�HTXDWLRQ�IRU�ML�U���DQ�LGHQWLW\�LVREWDLQHG��

,W� LV�FOHDU�IURP�WKH�VROXWLRQ�WKDW�WKH�GH�
IHFW�FRQFHQWUDWLRQ�LQ�HYHU\�SRLQW�U�GHFUHDVHV
DV� WKH� VXP� RI� WKH� H[SRQHQWLDOO\� GURSSLQJ
IXQFWLRQV�� $W� ORQJ� REVHUYDWLRQ� WLPH� W�� WKH
KLJK� RUGHU� WHUPV� ZLWK� ODUJHU� O� FDQ� EH� DV�
VXPHG�WR�GLVDSSHDU�PRUH�UDSLGO\��7KHUHIRUH�

&�U�W��#�D�M�H�O�'W� ����
7KLV� HTXDWLRQ� GHVFULEHV� WKH� ILUVW� RUGHU

UHDFWLRQ�ZKHUH
GQW
GW � ��NQW���N� �O�'�

����

,Q�JHQHUDO��WKH�FRQFHQWUDWLRQ�FKDQJH�UDWH�LV
GQW
GW � ��.�H[S
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ZKHUH� .�� LV� D� FRQVWDQW�� I�QW��� D� IXQFWLRQZKLFK� GHILQHV� WKH� UHDFWLRQ� RUGHU� EHWZHHQ
WKH�GHIHFWV�

$W� LVRFKURQRXV� DQQHDOLQJ�� WKH� WHPSHUD�
WXUH� LV� OLQHDU� WLPH� IXQFWLRQ� 7� �DW���7��G7� �DGW��WKHQ��

G�QW�
G7 � �FRQVW�H[S
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,Q�RXU�FDVH��QW� �Q�WH[S��$7���7KHQ���
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7KH�UHDFWLRQ�RUGHU�LV�D�FRPSOH[�WHPSHUD�
WXUH� IXQFWLRQ�� 7KLV�PHDQV� WKDW� WKHUH� LV� QR
XQLTXH�DQQHDOLQJ�PHFKDQLVP�WLOO�����&��7KH
EHJLQQLQJ� RI� WKH� D�KQ�� UHVWRULQJ� PLJKW� EH
WKH�RQO\�H[FHSWLRQ�� LVRWKHUPDO�DQQHDOLQJ�RI
WKH� HOHFWURFRQGXFWLYLW\� DW� ����&� DQG� ����&
DOORZV� WR� GHWHUPLQH� LWV� DFWLYDWLRQ� HQHUJ\
(DFWLY�� �����H9�LQKHUHQW�LQ�WKH�SRLQW�GHIHFWDQQHDOLQJ�� $W� KLJKHU� WHPSHUDWXUHV�� WKH� UH�
VWRULQJ� RI� LUUDGLDWHG� FU\VWDO� SDUDPHWHUV
FRXOG�QRW�EH�FRQILQHG�WR�GLIIXVLRQ�SURFHVVHV
RQO\��7KH�GHFD\�RI�GLVRUGHU�UHJLRQ�FRPSOH[
GHIHFWV�DV�ZHOO�DV�DSSHDULQJ�RI�TXDOLWDWLYHO\
QHZ� GHIHFWV� UHODWHG� WR� LQWHUDFWLQJ� SULPDU\
GHIHFWV�� FKDQJHV� RI� WKHLU� FRQILJXUDWLRQ� DQG
IRUPDWLRQ� RI� KLJK� WHPSHUDWXUH� FRPSOH[HV
ZLWK� LPSXULWLHV�� HWF��� EHFRPH� FULWLFDO�� 7KH
VHW�RI�WKH�PHFKDQLVPV�PHQWLRQHG�FDXVHV�WKH
FRPSOH[� I�QW��GHSHQGHQFH�ZKLFK�GHILQHV� WKHDQQHDOLQJ�UHDFWLRQ�RUGHU�

���&RQFOXVLRQV
,W�KDV�EHHQ�VWDWHG�WKDW�IDVW�SDUWLFOH�LUUD�

GLDWLRQ�RI�*D3�FU\VWDOV�FDXVHV�WKH�GLVWRUWLRQ
RI� WKH� IXQGDPHQWDO� DEVRUSWLRQ� HGJH�� WKH
D�KQ�� FXUYH�VORSH�FKDQJHV�DQG�WKH�PDLQ�DE�
VRUSWLRQ� EDQG� VKLIWV� WR� WKH� UHJLRQ� RI� ORZHU
TXDQWXP�HQHUJ\��7KH�GHSHQGHQFH�RI�WKH�DE�
VRUSWLRQ�FRHIILFLHQW�DV�D�IXQFWLRQ�RI�FRQFHQ�
WUDWLRQ�RI�UDGLDWLRQ�GHIHFWV�ZKLFK�LQIOXHQFH
WKH�RSWLFDO�WUDQVPLVVLRQ�LV�H[SRQHQWLDO��7KH
FKDQJH�RI�WKH�D�KQ��FXUYH�VORSH�LQ�WKH�QHDU�
HGJH�UHJLRQ�ZLWK�WKH�IOXHQFH�LV�GHVFULEHG�E\
WKH� 8UEDFK� ODZ� DQG� LV� LQWHUSUHWHG� DV� DQ
LQFUHDVH�RI� WKH�76'�DPSOLWXGH�DQG�GHQVLW\�

)LJ����� &RQFHQWUDWLRQ� RI� GHIHFWV� LQIOXHQFLQJ
WKH� *D3� IXQGDPHQWDO� DEVRUSWLRQ� DV� D� IXQF�
WLRQ�RI�DQQHDOLQJ�WHPSHUDWXUH�
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7KH� VKLIW� RI� WKH� DEVRUSWLRQ� HGJH� LV� FDXVHG
E\� WKH� )UDQ]�.HOG\VK� HIIHFW� GXH� WR� WKH
LQQHU�ILHOGV�RI�UDGLDWLRQ�GHIHFWV��7KH�HIIHFW
LQFUHDVHV�WKH�SUREDELOLW\�RI�WKH�FDUULHU�WXQ�
QHOLQJ� LQYROYLQJ� D� SKRWRQ�� 7KH� LUUDGLDWHG
VDPSOH� WUDQVPLVVLRQ� LV� QRW� UHVWRUHG� ILXOO\
HYHQ�DW�7� �����&�DQG�LV�FKDUDFWHUL]HG�E\�D
YDULHW\� RI� WKH� DQQHDOLQJ� PHFKDQLVPV�� 7KH
IXQFWLRQ� ZKLFK� GHILQHV� WKH� GHIHFW� UHDFWLRQ
RUGHU�GHSHQGV�RQ�WHPSHUDWXUH��6LPSOH�SRLQW
GHIHFWV� DUH� DQQHDOHG� DW� WKH� LQLWLDO� KHDWLQJ
VWDJHV� EHIRUH� ����&�ZLWK� DFWLYDWLRQ� HQHUJ\
HTXDO�WR�����H9�
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����9�$�%RQFK�%UXHYLFK�� ,�3�=Y\DJLQ�� 5�.DLSHU�
$�*�0LURQRY�� (OHFWURQ� 7KHRU\� RI� 'LVRUGHUHG
6HPLFRQGXFWRUV�� 1DXND�� 0RVFRZ� ������� >LQ
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